Comodulation of CD3 and CD4. Evidence for a specific association between CD4 and approximately 5% of the CD3:T cell receptor complexes on helper T lymphocytes.
The aggregation of a specific class of lymphocyte surface molecules results in patching, capping, and surface modulation of the aggregated ligand. Both CD4, an associative recognition structure found on helper T lymphocytes, and CD3, a component of the T cell receptor complex, are members of this functional subgroup. When 125I-labeled monoclonal antibodies reactive with either CD4 (19Thy 5D7) or CD3 (RW24B6) were bound to T lymphocytes, the subsequent addition of goat anti-mouse Ig resulted in their rapid, temperature-dependent internalization. Whereas the binding of 125I-19Thy 5D7 (anti-CD4) was inhibited by greater than 90% in the presence of unlabeled 19Thy 5D7, no inhibition occurred in the presence of unlabeled antibody reactive with CD3 (RW28C8). We took advantage of the fact that these antibodies were of different isotypes (19Thy 5D7:IgG2a; RW28C8:IgGl) to determine whether the internalization of CD3 induced the comodulation of CD4. T lymphocytes preincubated with 125I-19Thy5D7 (anti-CD4) and unlabeled RA28C8 (anti-CD3) were treated with goat anti-mouse IgGl under conditions shown to quantitatively internalize CD3. After 1 h at 37 degrees C, T lymphocytes had internalized 10.5 +/- 2.6% (n = 3) of their antibody-bound cell surface CD4. After similar incubations with media alone or with goat anti-mouse IgGl in the absence of prebound RW28C8 (anti-CD3), no internalization of CD4 could be detected. Control antibodies reactive with CD45R (2H4, IgGl) also failed to induce the internalization of CD4. Similar results were obtained by using a helper T cell clone (T4C1) that internalized 9.6 +/- 2.8% (n = 3) of its antibody-bound cell surface CD4 in response to CD3 modulation. In a reciprocal experiment, 125I-anti-CD3 (RW24B6, IgG2b) was preincubated with T4Cl cells together with unlabeled anti-CD4 (12T4D11, IgG1) prior to the addition of goat anti-mouse IgGl. The quantitative modulation of CD4 induced the co-internalization of 4.6 +/- 0.6% (n = 3) of cell surface CD3. These results suggest that approximately 5% of the CD3:T cell receptor complexes on helper T lymphocytes are specifically associated with CD4. Furthermore, our results suggest that an average of two CD4 molecules associate with each CD3:T cell receptor complex.